were presented as mean and percentages. Logistic regression was used to evaluate mortality rate. Kruskal-Wallis test was used to evaluate the type of hypoalbuminemia on length of stay and MV days. Two-way ANOVA was used to evaluate levels of albumin over time between patients with or without CPB. Results: Most patients had a RACHS score of 3 (38%). Overall mortality rate was 11.4%, where 67% patients had severe hypoalbuminemia. There is no association between mortality and CPB. Logistic regression showed that mortality was associated with younger age. Severe hypoalbuminemia was associated with increased LOS, prolonged CPB time and higher RACHS score. Of overall mortality In the group of patients without CPB, albumin levels dropped initially but gradually increased to baseline levels. Patients in CPB albumin levels decreased but remained lower in the ranges of mild to moderate hypoalbuminemia. Conclusions: Although there was no direct association between CPB and patient survival, there was an association between CPB and development of hypolabuminemia. These findings suggest that prospective management of severe hypoalbuminemia should be considered to improve patients clinical course. Learning Objectives: Near-Infrared Spectroscopy (NIRS) monitoring is a method of evaluating regional cerebral (cSaO2) and other regional oxygen saturations that has become increasingly common in the perioperative management of patients with complex congenital heart disease. Although data regarding its use in the operating room during cardiopulmonary bypass has been published, there are few articles that describe both cerebral and renal oximetry behavior postoperatively in neonates and its correlation with other hemodynamic parameters such as heart rate, blood pressure, central venous pressure, and pulse oximetry. Methods: Data was collected 24 hours post-operatively for neonates (<28 days of life) with either cyanotic or acyanotic congenital heart disease who had undergone a surgical intervention. Data recorded included cSaO2, renal regional saturation (rSaO2), heart rate, mean arterial blood pressure (MAP), central venous pressure (CVP), and systemic oxygen saturation (SpO2). The data for all variables was plotted in a graph for each two hour time period. These graphs were visually inspected to identify the trends, and their temporal relationships, for each of the variables. Results: Data was collected for 17 neonates. 10 (59%) were male, 7 (41%) were female. The median age of the patients at the time of surgery was 7 days of life. The median weight was 3kg. 10 (59%) patients pre-operatively had cyanotic lesions, 7 (41%) had acyanotic lesions. 8 (47%) of the patients underwent single ventricle palliation. The timing of significant changes in cSaO2 and rSaO2 tended to reflect changes in other hemodynamic variables such as MAP and SpO2, but the NIRS monitoring did not consistently change prior to the other hemodynamic parameters for patients with either cyanotic or acyanotic heart lesions. Conclusions: For neonates with congenital heart disease in the immediate post-operative time period changes in cerebral and renal oxygen saturation were associated with, but did not precede, changes in other commonly monitored hemodynamic parameters. Learning Objectives: The greatest challenge in treating newborns with hypoplastic left heart syndrome (HLHS) is a dependence on non-specific, slowly developing surrogate measures of systemic oxygen delivery(DO2) such as urine output, serum lactate and systemic blood pressure. Herein we describe our preliminary experience analyzing continuous waveform data from HLHS patients in an effort to provide an instantaneous predictor of impending cardiovascular compromise. Methods: Arterial waveforms were collected from HLHS neonates and infants ≤4 months of age with indwelling arterial catheters following stage I Norwood procedure with 3.5 mm B-T shunt. The computer software ixTrend converted these waveforms to numerical data at 8 ms intervals, which was then processed to produce heart rate, stroke volume (SV, area under the arterial waveform curve) and cardiac output (CO, product of heart rate and stroke volume) measurements. Using both mean values and measures of sample entropy (iRAD, a measure of distributional asymmetry), statistical and clustering analyses were performed to assess the model's ability to predict periods of inadequate DO2. Results: Three patients had lactates greater than 2. The first 15 minutes of data after initial lactate elevation (T 1 ) were compared to the two preceding 30-minute intervals(T 2 and T 3 ). Mean calculated CO {T 1 960, T 2 930 (change 3.1%), T 3 620 (change 54.8%)} and HR {T 1 166, T 2 160.3 (change 3.6%), T 3 139 (change 19.4%)} both progressively increased while SV {T 1 5.9, T 2 6.1 (change -3.9%), T 3 6.4 (change -9%)} progressively decreased before documentation of lactate elevation. Further, iRAD calculations comparing T 1 with T 2 and T 1 with T 3 demonstrated marked decreases in data variation with closer proximity to lactate elevation {(HR 0.3 vs 0.68), (SV 0.19 vs 0.22), (CO 0.18 vs 0.41)} suggesting decreasing hemodynamic variability with impending hemodynamic compromise. Conclusions:Our early work suggests this strategy can inform clinicians of impending arterial lactate elevations in HLHS patients. This individualized approach may allow for preventative interventions and improved outcomes.
Learning Objectives: Several studies have documented a relationship between center volume and mortality after pediatric cardiac surgery. None of the existing literature to-date has truly compared the volume-outcome relationship with mechanical ventilation after pediatric cardiac surgery as an outcome. To address these knowledge gaps, we undertook this project to evaluate the odds of mechanical ventilation, and duration of mechanical ventilation after pediatric cardiac surgery across centers of varying center volume using the Virtual PICU Systems (VPS, LLC) Database. Methods:Patients <18 years of age undergoing operations (with or without cardiopulmonary bypass) for congenital heart disease at one of the participating ICUs in the VPS database were included (2009) (2010) (2011) (2012) (2013) . Center volume was defined as average number of cardiac surgery cases per year for each center during the study period. Logistic regression models and Cox proportional hazards models were fitted for the probability of conventional mechanical ventilation, and duration of mechanical ventilation respectively to investigate the difference in the outcomes between different center volume groups with/without adjustment for other risk factors. Results: 10,378 patients from 43 centers qualified for inclusion. Of these, 7,648 (74%) patients received conventional mechanical ventilation after cardiac surgery. Higher center volume was significantly associated with lower odds of mechanical ventilation after cardiac surgery (odds ratio in centers with 275 cases per year = 2.68 [95% CI: 2.15-3.35], p<0.001). However, patients receiving mechanical ventilation in these centers were associated with longer duration of mechanical ventilation, compared to lower volume centers (hazard ratio in centers with 275 cases per year = 1.26 [95% CI: 1.16-1.37], p<0.001). This association was most prominent in the lower surgical risk categories. Conclusions: Large clinical practice variations were demonstrated for mechanical ventilation following pediatric cardiac among ICUs of varied center volumes. Learning Objectives: Near-Infrared Spectroscopy (NIRS) monitoring is a method of evaluating regional cerebral (cSaO2) and other regional oxygen saturations that has become increasingly common in the perioperative management of patients with complex congenital heart disease. Although data regarding its use in the operating room during cardiopulmonary bypass has been published, there are few articles that describe both cerebral and renal oximetry behavior postoperatively in neonates and its correlation with other hemodynamic parameters such as heart rate, blood pressure, central venous pressure, and pulse oximetry. Methods: Data was collected 24 hours post-operatively for neonates (<28 days of life) with either cyanotic or acyanotic congenital heart disease who had undergone a surgical intervention. Data recorded included cSaO2, renal regional saturation (rSaO2), heart rate, mean arterial blood pressure (MAP), central venous pressure (CVP), and systemic oxygen saturation (SpO2). The data for all variables was plotted in a graph for each two hour time period. These graphs were visually inspected to identify the trends, and their temporal relationships, for each of the variables. Results: Data was collected for 17 neonates. 10 (59%) were male, 7 (41%) were female. The median age of the patients at the time of surgery was 7 days of life. The median weight was 3kg. 10 (59%) patients pre-operatively had cyanotic lesions, 7 (41%) had acyanotic lesions. 8 (47%) of the patients underwent single ventricle palliation. The timing of significant changes in cSaO2 and rSaO2 tended to reflect changes in other hemodynamic variables such as MAP and SpO2, but the NIRS monitoring did not consistently change prior to the other hemodynamic parameters for patients with either cyanotic or acyanotic heart lesions. Conclusions: For neonates with congenital heart disease in the immediate post-operative time period changes in cerebral and renal oxygen saturation were associated with, but did not precede, changes in other commonly monitored hemodynamic parameters. Learning Objectives: The greatest challenge in treating newborns with hypoplastic left heart syndrome (HLHS) is a dependence on non-specific, slowly developing surrogate measures of systemic oxygen delivery(DO2) such as urine output, serum lactate and systemic blood pressure. Herein we describe our preliminary experience analyzing continuous waveform data from HLHS patients in an effort to provide an instantaneous predictor of impending cardiovascular compromise. Methods: Arterial waveforms were collected from HLHS neonates and infants ≤4 months of age with indwelling arterial catheters following stage I Norwood procedure with 3.5 mm B-T shunt. The computer software ixTrend converted these waveforms to numerical data at 8 ms intervals, which was then processed to produce heart rate, stroke volume (SV, area under the arterial waveform curve) and cardiac output (CO, product of heart rate and stroke volume) measurements. Using both mean values and measures of sample entropy (iRAD, a measure of distributional asymmetry), statistical and clustering analyses were performed to assess the model's ability to predict periods of inadequate DO2. Results: Three patients had lactates greater than 2. The first 15 minutes of data after initial lactate elevation (T 1 ) were compared to the two preceding 30-minute intervals(T 2 and T 3 ). Mean calculated CO {T 1 960, T 2 930 (change 3.1%), T 3 620 (change 54.8%)} and HR {T 1 166, T 2 160.3 (change 3.6%), T 3 139 (change 19.4%)} both progressively increased while SV {T 1 5.9, T 2 6.1 (change -3.9%), T 3 6.4 (change -9%)} progressively decreased before documentation of lactate elevation. 
CEREBRAL OXYGENATION AND HEMODYNAMICS IN NEO-NATES AFTER CARDIAC SURGERY

DATA DRIVEN MATHEMATICAL MODELING OF THE SIN-GLE VENTRICLE ANATOMY AND PHYSIOLOGY
PHYSIOLOGICAL MONITORING OF CPR QUALITY IS ASSO-CIATED WITH IMPROVED SURVIVAL FROM CARDIAC ARREST
spontaneous circulation (ROSC). Methods: This was a Get with the Guidelines -Resuscitation (GWTG-R) Registry prospective, multisite, observational study of all in-hospital CPR events reported from 2000 -2012. Events without an arterial catheter or invasive airway in place at the time of arrest were excluded from the DBP and ETCO2 cohorts, respectively. The primary predictor variablesreported use of DBP or ETCO2 -were obtained from the GWTG-R CPR quality section. Logistic regression models accounting for clustering of patients within hospitals were used to estimate the associations between quality monitoring and ROSC. Other candidate variables were included a priori or if their adjustment resulted in >10% absolute change in the effect estimate for monitoring. Results: Among 245,300 events, 16,301 (6.6%) were included in the DBP cohort, of these 11,259 (69%) had ROSC and 4212 (26%) had DBP used to monitor CPR quality; 47,135 (19%) were included in the ETCO2 cohort, of these 30,980 (66%) had ROSC and 1648 (3.5%) had ETCO2 used to monitor CPR quality. After adjustment for age, sex, race, year of arrest, first pulseless rhythm, duration of arrest, and other confounders, the use of DBP (OR 1.23, CI95 1.12 -1.36; p<0.001) and ETCO2 (OR 1.25, CI95 1.10 -1.43; p<0.001) were both associated with improved ROSC. In the subset of events in which ETCO2 was used, achieving an ETCO2 > 10mmHg was also associated with improved ROSC (OR 2.11, CI95 1.63 -2.72; p<0.001) compared to events were ETCO2 > 10mmHg was never achieved. Conclusions: The use of DBP and ETCO2 to guide inhospital CPR quality is not common, even if available at the onset of arrest. However, monitoring CPR quality with either was associated with significantly improved event survival outcome even after controlling for important patient and event confounders. Learning Objectives: Head-tilt maneuver assists with achieving and maintaining airway patency during resuscitation. The relationship between degree/angle of head-tilt and airway patency has not been defined. We hypothesized that a specific degree or angle of head-tilt is associated with airway patency in children. Methods: We performed a retrospective study of MRI of head of children (0-5 years) from January 1984-December 2013, to define the angle of head-tilt for airway patency. We excluded MRIs with an artificial or malformed airway. On sagittal and axial MRI images, we measured AP and lateral airway diameters at the level of palate and tongue. We defined head-tilt angle as the angle between occipito-ophisthion and ophisthion-C7 spine line in sagittal MRI view. We evaluated medical records for underlying medical condition and exposure to sedation during MRI. We compared mean ± SD of the measurements using student t-test with p<0.05 as significant. Results: Out of 1956 children that underwent MRI of head, 1714 were excluded due to an artificial or malformed airway. Of the remaining 242 children, 29 infants and 99 toddlers had airway occlusion. In those with open airway, 82 had exposure to sedative or underlying brain disease. The airway diameters (mean ± SD) in spontaneously breathing, sedated or obtunded infants and toddlers with open airway were 5.9 ± 2.0, 7.9 ± 3.0 mm (AP at palate); 7.4 ± 2.9, 6.7 ± 3.0 mm (AP at tongue); 6.3 ± 1.6, 13.0 ± 0.4 mm (lateral), respectively. The mean head-tilt angle (121.90 ± 11.18 in infants, 118.34 ± 6.56 in toddlers) associated with open airway in spontaneously breathing, sedated or obtunded children was significantly different from mean angle of a blocked airway in flexion (136.88 ± 7.32 in infants, 136.54 ± 2.29 in toddlers) and hyper-extension (101.73 ± 8.31 in infants, 101.56 ± 7.29 in toddlers) (p ≤ 0.05). Conclusions: The mean head-tilt angle with a patent airway in spontaneously breathing, sedated children (0-5 years) is 121.90 ± 11.18 in infants and 118.34 ± 6.56 in toddlers. This information would help to create a built-in shoulder roll within a resuscitation mat.
DEFINING HEAD-TILT POSITION OF RESUSCITATION
CARDIOPULMONARY RESUSCITATION IN CHILDREN ONBOARD COMMERCIAL AIRLINE FLIGHTS
